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This study was designed to assess the plasma cholesterol level and consumer 
awareness of recommended dietary cholesterol allowance in an academic 
environment. A total of 100 structured questionnaires were randomly distributed 
within Babcock University community, Ilisan Remo, Ogun State, Nigeria. Ninety 
seven (97) completed questionnaires were retrieved. Venous blood samples of 60 
volunteered participants were also collected for biochemical  assays  involving  
plasma  levels  of  total  cholesterol,  low  density lipoprotein (LDL) cholesterol, high 
density lipoprotein (HDL) cholesterol, triglyceride and glucose concentrations. 
Results showed that 53(54.6%), 75(77.3%) and 74(76.3%) of the females, non-
vegetarians and respondents in sciences, respectively had previous knowledge of the 
term “dietary cholesterol”. Females 34(35.1%), non-vegetarians 48(49.5%) and 
respondents in sciences 50(51.5%), respectively were aware of the negative effect of 
excess dietary cholesterol consumption. In addition, 35(36.1%), 64(66%) and 
40(41.2%) of females, non- vegetarians and respondents in sciences consumed 
poultry eggs at least once a week. Males 35(36.1%), females 35(36.1%), non-
vegetarians 54(55.7%) and respondents in sciences 61(62.9%) had never checked 
their blood cholesterol level. Males 31(32%), non-vegetarian 47(48.5%) and 
respondents in sciences 40(42.2%) were not aware of the recommended dietary 
cholesterol allowance and they ate fried foods and confectionaries sometimes. Further 
study revealed that mean plasma total cholesterol (141.73 ± 20.51 mg/dl), LDL-
cholesterol (69.80 ± 9.86 mg/dl), triglyceride (209.16 ± 15.58 mg/dl), and glucose 
(52.27 ± 7.94 mg/dl) concentrations in males were slightly elevated compared to 
the total cholesterol (141.36 ± 9.75 mg/dl), triglyceride (205.43 ± 6.55 mg/dl), LDL-
cholesterol (55.52 ± 4.03 mg/dl) and glucose (48.93 ± 3.18 mg/dl) concentrations 
in females while HDL-cholesterol concentrations of males (30.10 ± 11.96 mg/dl) 
were significantly lower (P<0.05) compared to those of females (44.75 ± 9.21 mg/dl). 
Plasma lipid and glucose concentrations of the respondents under the normal body 
weight category were significantly low (P<0.05) compared to those in overweight 
and obese body weight categories.  Thus, this investigation indicated an inadequate 
level of awareness and practice of the recommended dietary cholesterol allowance 
among the educated. 
 







Cholesterol is a fat-like substance, found in the blood stream, body organs and nerve 
fibres. It is a vital constituent of cell membranes and also a precursor of steroid 
hormones and bile salts [1]. Most cholesterol in the body is made by the liver from a 
wide variety of foods, but especially from saturated fats, such as those found in 
animal products. Dietary cholesterol, cholesteryl esters, and triacylglycerols are 
transported in the blood by intestinally synthesized chylomicrons [2]. There are three 
major classes of lipoproteins found in the serum of a fasting individual: low density 
lipoproteins (LDL), high density lipoproteins (HDL), and very low density 
lipoproteins (VLDL). Another lipoprotein class, intermediate density lipoprotein 
(IDL), resides between VLDL and LDL. In clinical practice, IDL is included in the 
LDL measurement [3]. After removal of their triacylglycerols at  the  peripheral  
tissues,  the  resulting  chylomicron  remnants  bind  to  specific  liver  cell remnant 
receptors and are taken up by receptor-mediated endocytosis. In the liver, dietary 
cholesterol is either used in bile salt biosynthesis or packaged into VLDL for 
export [4]. While LDL transports cholesterol from the liver, cholesterol is transported 
back to the liver by HDL [2]. 
 
Cholesterol is clearly essential to life, yet its deposition in arteries has been associated 
with cardiovascular disease (CVD) and stroke, two leading cause of death in humans 
[5]. In fact, mortality forecasts predict that deaths due to CVD will represent more 
than 50% of total mortality in 2030 [6]. Furthermore, the risk of heart attack is three 
times higher in those with hypercholesterolemia, compared to those who have 
normal blood lipid profiles [7]. The World Health Organization delineated that 
unhealthy diets including those high in fat, salt and free sugar, and low in complex 
carbohydrates, fruits and vegetables can lead to increased risk of cardiovascular 
diseases [8, 9]. 
 
Research has shown that a diet rich in saturated fat content, heredity, and various 
metabolic conditions such as type II diabetes, influences an individual’s level of 
cholesterol. Diets with reduced content of fatty acids and high carbohydrate have been 
widely recommended as a way to reduce the risk of coronary heart disease. This is 
because saturated fat increases LDL-cholesterol levels [10]. However, low fat, high 
carbohydrate diets also reduce HDL-cholesterol levels and elevate fasting levels of 
triglycerides. Low levels of HDL-cholesterol and high levels of triglycerides 
independently increase risk of lipid related diseases [10]. Vegetarian diets have been 
found to drop by 13% to 14% in LDL-cholesterol over six months and also foods 
with known cholesterol-lowering properties such as nuts, soy, and barley have been 
shown to be effective in lowering serum cholesterol in metabolically controlled 
conditions [11]. 
 
The American Heart Association (AHA) recommends that healthy adults should limit 
their dietary cholesterol intake to less than 300 mg/day on average and individuals 
with high LDL- cholesterol, diabetes and/or CVD to reduce their dietary intake of 
cholesterol including eggs to less than 200 mg/day [12]. The National Cholesterol 




week as a way to reduce LDL cholesterol in individuals at increased risk of coronary 
heart disease [13]. Eggs are a major source of dietary cholesterol, with a typical egg 
containing on average 200 mg of cholesterol [14]. However, it is also a complete food 
and an inexpensive and low calorie source of high quality protein and other important 
nutrients, such as minerals, folate and B vitamins, carotenoids, saturated (1.5 g/egg), 
polyunsaturated (0.7 g/egg), and monounsaturated (1.9 g/egg) fatty acids which could 
reduce the risk of CVD [15]. Current data on the effects of dietary cholesterol on 
serum cholesterol are inconsistent, ranging from positive association to no effects 
[14]. 
 
The Food and Drug Administration (FDA) also proposed a number of guidelines 
to address the problem of unhealthy eating behaviour. Among these 
recommendations is the education of consumers [16]. These guidelines, however, 
could only be effective if people altered their dietary behaviour [13]. Nutrition-
related knowledge can range from an understanding of the chemical structure of 
nutrients to knowledge of a low-fat diet. The three types of knowledge identified are 
awareness, principles, and practice [13]. 
 
Observational reports suggest that many Nigerian consumers may not fully 
understand the role of dietary cholesterol in disease progression or prevention. In 
addition, some consumers may regard all fats as bad [17]. A better nutrition 
knowledge about diet-disease relationships can  help  promote  more  healthful  
dietary  choices  and  enhance  health  literacy  among consumers [18]. There is 
little or no information in the literature about the characteristics of Nigerians who are 
aware or unaware of the appropriate dietary cholesterol allowance and those who are 
aware do little or nothing t o  f o l l o w  dietary recommendations. Therefore, the 
purpose of this study was to assess the cholesterol level of respondents and their 
knowledge and practice regarding consumption of dietary cholesterol. 
 
MATERIALS AND METHODS 
 
Study area and research instrument 
A cross-sectional study was conducted at Babcock University, Ilisan Remo, Ogun 
State, Nigeria. The members of Babcock University community constitute academic 
and non-academic staff, undergraduate and postgraduate students and were all 
included as part of the selection criteria.  A well-structured questionnaire covering 
bio-data, diet type, discipline, occupation, knowledge of dietary cholesterol, 
frequency of consumption of food rich in cholesterol, and medical check-up was used 
as an instrument for this study. It was administered randomly to 100 healthy 
volunteered individuals (30 undergraduate, 30 postgraduate, 20 teaching and 20 non-
teaching staff). All participants were adequately oriented about the procedures, risks 
and benefits involved and their informed consents were obtained. 
 
Collection of blood samples 
Fasting whole blood samples (5 ml) were drawn from participants using plastic 
hypodermal syringe through venipuncture into fluoride oxalate bottles to prevent 




was centrifuge using a table top centrifuge (Uniscope, Model SM 112, Surgifriend 
Medicals, England) at 3500 revolution per minutes for 10 min to separate plasma for 
biochemical assays: the assessment of plasma lipid profile and glucose concentrations 
of participants [9]. 
 
Lipid profile and glucose level estimation 
The plasma lipid profile and glucose concentrations were estimated using a 
spectrophotometric method with the aid of ACUREX kits (ACUREX Diagnostics, 
USA) for high density lipoprotein cholesterol, total cholesterol, triglyceride and 
glucose while low density lipoprotein cholesterol was calculated using the 
Friedewald formula [19], which is : 
 
LDL cholesterol (mg/dl) = Total cholesterol- (Triglycerides/5 + HDL cholesterol) 
 
Body Mass Index (BMI) (Quetelet’s index) 
The various weights (kg) and heights (m) of the participants were measured using 
beam weighing balance and stadiometer, respectively. The values obtained were 
used to compute the body mass index using the standard formula: BMI (kg/m2) 
= weight (kg)/height (m2). BMI is significantly correlated with the total body fat 
content and is independent of sex. An individual within the BMI below 18.5 is 
considered as underweight; 18.5 – 24.5 is normal 25.5 – 29.5 is overweight; 30.5 – 
40.5 is obese and greater than 40.5 is severely obese [20]. 
 
Statistical analysis 
Respondent’s data were represented and analyzed using SPSS for Windows; SPSS 
inc., Chicago, Standard version 17.0. Descriptive analysis in terms of frequency and 
percentage were performed on retrieved questionnaire data. Paired sample t-test 
analysis was carried out between mean plasma cholesterol levels- and gender while 
One way Analysis of Variance (ANOVA) was done between the various body mass 
index categories and the plasma cholesterol levels and the method of least significant 
difference was adopted for the post hoc analysis. Correlation analysis between lipid 
profile and glucose concentrations was also measured. Data were reported as 




Table 1 showed that 97 completed questionnaires were retrieved, out of which 44 
and 53 were males and females, respectively with their ages ranging from 15 - 70 
years. The completed questionnaires revealed that the respondents were 80 (82.5%) 
Christians, 16 (16.5%) Islam and 1 (1%) belonging to other religious persuasion. The 
marital category showed 61 (62.9%) singles, 30 (30.1%) married and 6 (6.2%) 






Figure 1: Respondents’ data on percent marital status and religion 
 
Table 1 showed that 44.3% and 54.6% of males and females, respectively had 
previous knowledge of the term “dietary cholesterol”.  However, 27.8% and 35.1% 
of males and females, respectively were aware of the negative effect of excess dietary 
cholesterol consumption.  
 
Furthermore, 41.2% male and 50.5% females ate poultry eggs while 19.6% and 
36.1% of males and females, respectively ate egg once in a week. None of the female 
participants ate poultry egg once a day while 5.2% males ate poultry egg once a 
day. However, 1.2% and 12.4% of females ate the whole egg and the egg white 
part, respectively compared to their male counterparts (Table 1).  
 
A significant proportion of males (36.1%) and females (36.1%) respondents had never 
checked their blood cholesterol level, while those that were not aware of AHA 
recommended dietary cholesterol allowance were 32% and 27.8% males and females 
respondent, respectively.  
 
Females (50.5%; 41.2%) and males (42.3%; 28.9%) ate fried foods and 
confectionaries, respectively. The participants (84.5%) who had previous knowledge 
of dietary cholesterol and its negative effects had attended tertiary institution and they 
were mostly students and teachers, respectively. Those that attended tertiary 
institution (71.1%) consumed whole egg. However, 8.2% student and 6.2% teaching 
staff consumed the egg white part alone. Furthermore, 63.9%, 65.5% and 50.5% 




respectively had never checked their blood cholesterol level. Those that had attended 
the tertiary level, teaching staff and students were aware of the recommended dietary 
cholesterol allowance level and they also ate fried foods and confectionaries (Table 
2). 
 
Among the diet types and academic disciplines, non-vegetarians (77.3%; 49.5%) and 
those that  studied  sciences  (76.3%;  51.5%)  had  knowledge  of  the  negative  health  
effect  of exceeding the recommended dietary cholesterol allowance during meal 
(Table 3). The non- vegetarians (71.1%; 66.0%) and those in sciences (73.2%; 61.1%) 
ate more poultry egg and the whole egg respectively. Non-vegetarians (55.7%) and 
62.9% of those in sciences never checked their blood cholesterol level. Non-
vegetarians (48.5%) were not aware of the recommended dietary cholesterol 
allowance while 36.1% of those in sciences were aware of the recommended dietary 
cholesterol level. The non-vegetarians (71.1%; 51.1%) and those in sciences (73.2%; 
52.6%) ate more fried foods and confectionaries, respectively (Table 3). 
 
The plasma total cholesterol (141.73 ± 20.51 mg/dl), LDL-cholesterol (69.80 ± 9.86 
mg/dl), triglyceride (209.16 ± 15.58 mg/dl), and glucose (52.27 ± 7.94 mg/dl) 
concentrations in males were slightly higher compared to the total cholesterol 
(141.36 ± 9.75 mg/dl), triglyceride (205.43 ± 6.55), LDL-cholesterol (55.52 ± 4.03 
mg/dl) and glucose (48.93 ± 3.18 mg/dl) concentrations in females (Figure 2). More 
so, the HDL-cholesterol concentrations in males (30.10 ± 11.96 mg/dl) were 




                                               
 









                                      
 
Figure 3: Mean concentrations of plasma lipids and glucose against the body 
mass index of respondents 
 
Furthermore, plasma total cholesterol (136.61 ± 10.64 mg/dl), LDL-cholesterol 
(52.67± 6.04 mg/dl),  triglyceride  (195.79  ±  7.29  mg/dl),  HDL-cholesterol  (44.78  
±  9.47  mg/dl)  and glucose (43.75± 4.39 mg/dl) concentrations of the respondents 
under the normal body weight category were significantly lower (P<0.05) compared 
to those in overweight (146.11 ± 15.52, 63.69 ± 9.75, 219.10 ± 10.25, 38.61 ± 13.73 
mg/dl and 57.54 ± 3.78 mg/dl, respectively) and obese (147.41 ± 38.60, 71.13 ± 8.09, 
200 ± 3.26, 36.28 ± 31.16 and 41.77 ± 0.92 mg/dl) categories (Figure 3). Result also 
showed that there was a significant (P<0.01) correlation between the LDL-
cholesterol, HDL-cholesterol and total cholesterol concentrations. Glucose 





High blood cholesterol (hypercholesterolemia) especially LDL-cholesterol has been 
implicated in the aetiology of lipid related diseases including cardiovascular disease, 
obesity, diabetes and hypertension [21]. In Nigeria, there seems to be an inadequate 
knowledge and information regarding the AHA recommended dietary cholesterol 
allowance, even among the educated. Where the information is available it is not 
widely disseminated or practiced by those who possess the knowledge. 
 
In this study, the results suggest that more of the female respondents have heard of 
the term “dietary cholesterol” as well as the negative effect of excess dietary 




attributed to the point that majority of the respondents were students, and females of 
this category tend to be more health and appearance conscious. The consumption of 
meats, egg yolk, shrimps, whole milk and dairy products have been found to 
contribute to the overproduction or underutilization of LDL-cholesterol or it could 
be hereditary based such as genetic familial hypercholesterolemia or other metabolic 
syndrome such as type II diabetes [22]. 
 
The study showed that majority of the females ate poultry egg at least once a day 
than males. However, females tend to eat the egg white more than their male 
counterparts who consume more of the whole egg. In line with maintaining 
adequate dietary cholesterol practice, which is consumption of less than 300 mg of 
cholesterol per day on average [23, 24], majority of the respondents neither checked 
their blood cholesterol level on regular basis nor knew the AHA recommended 
dietary cholesterol allowance. A previous study had also shown that non-vegetarians 
who ate a lot of animal products were more predisposed to having an elevated level 
of blood cholesterol and triglycerides [9]. The present study indicated that majority 
of the non-vegetarians ate the whole poultry egg than vegetarians. Respondents in 
science related discipline did not check their blood cholesterol level on regular basis, 
despite their awareness status on the negative effect of consuming high dietary and 
also they ate a lot of fried foods and confectionery. One explanation for these 
observations might be that majority of the respondents were students under the age 
range of 15 - 35 years of age who were still dependent on their parents for guidance 
for financial support. 
 
Furthermore, the study revealed that those who were knowledgeable about the AHA 
recommended dietary cholesterol allowance still ate on regular basis foods rich in 
saturated fatty acids and trans-unsaturated fatty acids such as fried foods, ice cream, 
cakes and other confectionery. This might be due to inadequate information about 
sources of dietary cholesterol as well as the appropriate amount of dietary 
cholesterol to consume. Poverty could also be attributed to the above observation, 
the reason being that a lot people cannot afford foods with proven beneficial health 
factors such as fruits and vegetables or supplements like bioactive peptides with 
known hypocholesterolemic effects [25]. Foods rich in antioxidants have been 
reported by several authors to have positive impact in lowering blood cholesterol or 
preventing the elevation of blood cholesterol level [26]. 
 
Further studies revealed quantitatively, that the plasma total cholesterol, LDL-
cholesterol, triglyceride and glucose concentrations in males were slightly elevated 
compared to females while the HDL-cholesterol concentrations in males were 
reduced than in females. This might be due to the observed effect that females of the 
studied age category were more knowledgeable, nutrition= wise, and health conscious 
than their male counterparts.  These females tend to be preoccupied with their 
physical appearance through exercises and choice of diet than their male counterparts. 
These in turn might have resulted in higher nutritional knowledge and application 
[27]. Previous findings had shown that exercise could help to some considerable 





The measured Body Mass Index (BMI) of the volunteered participants showed that 
some of them were under the categories of normal body weight, overweight and obese 
in accordance to standard BMI. The plasma total cholesterol, LDL-cholesterol, 
triglyceride and glucose concentrations in normal weight category were found to be 
low compared to respondents in the overweight and obese categories. The plasma 
HDL-cholesterol concentrations in the normal weight category were elevated when 
compared with other categories. This suggests that the individuals in the normal body 
weight category might have a reduced risk of disease development while the 
overweight and obese categories were predisposed to high risk of disease 
development. This is also in agreement with previous reports that correlated 
reduced blood glucose, plasma total cholesterol, LDL-cholesterol, triglyceride and 
elevated HDL-cholesterol with normal body weight of individuals [29]. Increase in 
the blood cholesterol and glucose levels is an important risk factor in the development 
of coronary heart disease and diabetes [21]. High blood cholesterol level could be 
trapped on the arterial walls. Over time it builds up into a plaque. The plaque can 
narrow blood vessels, a condition called arteriosclerosis or hardening of the arteries; 
if the blood vessels of the heart are affected it could result in coronary heart or 
artery disease. If the coronary arteries are partly blocked by plaque, the blood may 
not be able to supply nutrients and oxygen to the heart muscle. This can cause chest 
pain or angina. Some cholesterol-rich plaques are unstable because of thin covering 
and can burst, releasing cholesterol and fat into the  bloodstream;  this  can  cause  
blood  clot,  blocking  the  blood  flow  through  the  artery eventually resulting in 
heart attack [24]. The reduction in plasma cholesterol concentration, mostly  LDL  
and  increased  HDL,  has  been  shown  to  reduce  lipid  related  diseases  and 
mortality from such diseases [30]. 
 
Further analysis showed that the plasma levels of HDL-cholesterol and LDL-
cholesterol in all categories correlated with the level of total cholesterol 
concentration. This is in agreement with previous findings [9]. The plasma glucose 
concentrations also correlated with the levels of plasma LDL cholesterol 
concentrations. This observation supported other findings that have implicated 
glucose metabolism in the aetiology of lipid related diseases as well as LDL- 
cholesterol in the aetiology of glucose related diseases [29]. Findings from this study 
showed an  inadequate  awareness  and  practice  of  the  AHA  recommended  
dietary  cholesterol allowance which could predispose individuals to majority of 






Table 1: Gender and age frequency on the awareness and practice of adequate dietary cholesterol consumption 
 Gender (%) Age (%) 
Male Female 15-20 (yrs) 20-25 (yrs) 25-30 (yrs) 30-35 (yrs) 35 and above (yrs) 
PARAMETERS Yes No Yes No Yes No Yes No Yes No Yes No Yes No 































PE Consumption 41.2 4.1 50.5 4.1 20.6 1.0 24.7 1 13.4 2.1 23.7 3.1 9.3 1.0 



































Once a day 
Once a week 
Twice a week  
Three times a week  
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RD cholesterol level 13.4 32 26.8 27.8 10.3 11.3 11.3 14.3 7.2 8.2 6.2 20.6 5.2 5.2 
Eat Fried food 42.3 3.1 50.5 4.1 21.6 0.0 24.7 1.0 14.4 1.0 23.7 3.1 8.2 2.1 
































CHOL-cholesterol; CHOL Health Impact: - indicates awareness of dietary cholesterol negative health implications; PE-






Table 2: Highest educational background and occupation frequency on the awareness and practice of adequate dietary 
cholesterol consumption 
 
 Highest Educational background (%) Occupation (%) 
Primary Secondary Tertiary      Vocational Teaching Non teaching Student Business Others 
PARAMETERS Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No Yes No 
CHOL Knowledge Nil Nil 3.1 0.0 84.5 1.0 11.3 0.0 24.7 0.0 8.2 0.0 56.7 1.0 6.2 0.0 3.1 0.0 
CHOL Health 
Impact 
Nil Nil 0.0 0.0 56.7 18.6 6.2 2.1 16.5 5.2 4.1 1.0 35.1 13.4 5.2 1.0 2.1 0.0 
PE Consumption Nil Nil 3.1 0.0 79.4 6.2 9.3 2.1 26.1 3.1 8.2 0.0 53.6 4.1 6.2 0.0 2.1 1.0 




















































Once a day 
Once a week 
Twice a week 
Three times a week 



















































































 Regularly  
RD cholesterol level Nil Nil 1.0 2.1 34.0 51.5 5.2 6.2 8.2 16.5 4.1 4.1 23.7 34.0 4.1 2.1 0.0 3.1 
Eat Fried food Nil Nil 3.1 0.0 81.4 4.1 8.2 3.1 21.6 3.1 7.2 1.0 54.6 3.1 6.2 0.0 3.1 0.0 



































Not at all 
Sometimes 
Regularly 
CHOL-cholesterol; CHOL Health Impact: - indicates awareness of dietary cholesterol negative health implications; PE-poultry egg; FE-frequency 






Table 3: Percentage of diet type and discipline frequency on the awareness and practice of recommended dietary cholesterol 
allowance 















PARAMETERS Yes No Yes No Yes No Yes No Yes No Yes No Yes No 
CHOL Knowledge 11.3 0.0 77.3 1 10.3 0.0 76.3 1.0 5.2 0.0 12.4 0.0 5.2 0.0 
CHOL Health Impact 6.2 3.1 49.5 15.5 7.2 2.1 51.5 14.4 1.0 3.1 7.2 3.1 3.1 0.0 
PE Consumption 10.3 1.0 71.1 7.2 10.3 0.0 73.2 4.1 5.2 0.0 9.3 3.1 4.1 1.0 



































Once a week 
Twice a week Three 
times a week  
Once a day 
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          Regularly 
RD cholesterol level 6.2 5.2 29.9 48.5 4.1 6.2 36.1 41.2 1.0 4.1 2.1 10.3 1.0 4.1 
Eat Fried food 11.3 0.0 71.1 7.1 10.3 0.0 73.2 4.1 5.2 0.0 10.3 2.1 4.1 1.0 








































CHOL-cholesterol; CHOL Health Impact: - indicates awareness of dietary cholesterol negative health implications; PE-poultry egg; FE-
















# indicates correlation with total cholesterol; *indicates correlation with total cholesterol;   ¥ indicates correlation with LDL-
cholesterol 
P:-Person correlation coefficient considered significant P<0.05 
 
  Plasma Parameters  
Total cholesterol (mg/dl) LDL-cholesterol HDL-cholesterol Triglyceride Glucose
  (mg/dl) (mg/dl) (mg/dl) (mg/dl)
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